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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a cascaded organic electroluminescent 
device with connecting units having improved voltage stability. 

SOLUTION: This device comprises an anode, an cathode, a plurality of organic 
electroluminescent units disposed between the anode and the cathode, wherein the 
organic electroluminescent units comprise at least a hole-transporting layer and an 
electron-transporting layer, and a connecting unit disposed between each adjacent 
organic electroluminescent units, wherein the connecting unit comprises, in sequence, 
an n-type doped organic layer, and an interfacial layer, and a p-type doped organic layer, 
and wherein the interfacial layer prevents diffusion or reaction between the n-type 
doped organic layer and the p-type doped organic layer. 
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^n-^ti®^ S3HtxmE?L«2Ht ^±1::*^ J: -5 tc/^^, n ^ X « p M (7) K - t: > 20 

^ . A M W « 2 0 0 nm* mxib 0 . »Sb<li*51-15 0 nm<Z) ft H T * ^ o 
[ 0 0 3 0 ] 

/-TKIfe^l:^^, «y^ahUX (8-t:Hn=lr'>*yU>) T^l-^-'^A, X^ ^ o ffiOW 
^: Ix T . Tang(D *B4#WFm4 3 5 6 4 2 9^^«ffl*(C|2ife$nTli^#ay^vX>^ 
Van Slykee><0^BI1#ttm4 5 3 9 5 0 7 ^ m \Z BiWi ^ tiX ^ ^ mm M 

e)tl'5o V D - **EQb (Applied Physics Letters, 80, 1 89, 

2002) j^^t L fc2, X (2\ 2""-t: tf U -J ;P ) - 1 , 1 - v >^ ^ ;P -3 . 4-v 7 x - 

[ 0 0 3 1 ] 

mi^OL-yh(Dnm\^ — 'fh^mM\z:io\^^xnm}^-y^>hti'X^m^ti^^m\z\t 

. itmm^i}^ 4 . 0 e V ^mx $> ^ ^mx\t±mit^^^^^ ^ti^ . w^zmmfs. \^-/^> 
h tLx . 7 )\^tf ^) ^m. 7 ji^:^ 0 ^mit^^. 7)i^t}U±m^mRzS7ji^tiO±m^m 

m.. mitmRzs/\a y >it^f}^^t ^ o t ^ m n m \' - n > h 0 mm (o ^ x \t . ^\z 

. Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Sm, Eu, Tb. liyX C tX 6 O M 40 

m{t^^x\im mit^mt^^ mx $> i> 0 mfs ^ :^ y h o n m \^ - :f h ^ m m \z 

t ^tziif^^^-x h \z^ Lx < t h - ^ (D m ^ ^ ^ ^ ^ X 1 ti u ^ ts. z. 

U> (BEDT-TTF) , x h ^ ^ T 7 ;i/ /\' U > (TTF) R tl ^ (D m ^ f)^ ^ ^ ti ^ . M 

hji^ciUT, a^m^^ tLx . jf^u^)\^x^m^ti^x\t^m^^n^unx^z>xh 

[ 0 0 3 2 ] 50 
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* s CO oLEDx ^ 7. \z ^ ^ ^ n X ^ JEK m m \t ^ n f)^ . vm\^-':fh^mm(Drzib 
75>>&i^frf^n'5. --Dommtvx. 1^ m mm e. 7 ^ > \t 7 v - )\^ 7 ^ > . 

^ / 7 - )i^7 ^ > . v7U-JP7^>. hU7U-;UT^>X^iiS»?7U--;U7^> 
TiSC^iTj^^T^-S. I Sk±(0 \£ :z )imxm^^ tltc . RtS/X\t(}^tL<th-''0(Dm\t 
7i^m^^^^^tS. t<Di&(D0mUh^J7^J-Jl7^>Tb^. Brantley^ iMM^nm 3 5 

6 7 4 5 o-^sc;i^S3 6 5 8 5 2 0 ^mm9) iiiB^^nx^is* cfco»*Li^as<o 

55^SiSmH7a>t^. Van Slykee> (^M^^m 4 7 2 0 4 3 2-^RC/[^m5 0 6 1 5 6 

B^mmm) \zf^m'^tixi^^^^otfis 2 i:k±<oi^mmmE.7 ^ >mi^ t:^ts ^ <dx $> ^ 10 

. i^m^mtLX. N,N'-v ( :^ 7 ^ U >-l-^ ;U) -N,N' -v 7 x > v > (NPB) 

, N,N' -i^ 7 X - ;i/-N, N' -tf ;^ (3-/ 7 X -1. i-tf 7 x - ;i'-4. 4' 7 ^ > (tp 

D) & J;n, N, N' . -T- h ^ 7 ^ > V V > (TNB) Jii^ ^ 6 tl ^ . 

[ 0 0 3 3 ] 

a^:i-^y hc0pSK-7'h^«Sgtc:feliTp^H-/'^>h<hLT^ffl$tl^ttipftCti 

XtU»tiittU^fJi^'^Z.t^M^r^. i^Wi^mo - 3 t VX . 2,3,5,6-x h ^ 7;P;^-P 
-7. 7. 8. 8-x h 7 X 7 7 ^ y V >^ 37 > (F,-TCNQ) t <D ^IQHQO) m ^ (0 o U ^ m it m 
. RZfB^m. Feci,. FeF,, Sb(:\,^0t&(D&m/\uy>it^<D-^<D^oUmmWtibM 20 

[ 0 0 3 4 ] 

LT, *B1#ffm5 9 7 2 2 4 7#^^ffl»^-|Bm^nTV^^>&a7>^'^-lr>^«^*. 4. 
4-t: X 7 U -l:7x-;i/ (CBP) O J: ;i#^CD;^ ^/-;i/K»<t , & 

^/^siti^^s 1 2 1 0 2 9 ^mms\zmwl.^ nx ^A.A' - \£ 7s (2.2*-v7x-;i/tfn 
;p ) - 1 , r - 7 X - ;i/ ct -5 & V X ? u 7 u - > K » * * If e n -& ;;5)^ . ;in e e 

^\t^tlt^\^^^ 30 
[ 0 0 3 5 ] 

^i: 2 m &.±U^^t) it rzh(D^^ is o ff&t^^^i^^t. S?x^;i/^-A*>H^-\'yy 

4 . 0 e V mmxtli'ftiliU ^ ^ x ;^ ^ - > H 4^ V »y ^ , S K 53- ^ co ^ 

TtmmMW^ im. VWR scientific P roduc t scO fr T * 5 7C ^ ^ » ^ ) <^^IVAjK. 
SVAK, mviAK. mviIAK. mVIIIAK. mim. ^IIBK, ^IIIBfll, miVBftRD^^VB 

^{tm. y\tm. hit^. mit^. mitm. ii u >itmRz^'r )\^ ji^it^m 
u\zctiib(D&^(^i)^^tti^o cn^(D^mi^{t^^\t. i\:^mmiKmx$>-ox ^$^it 40 

T^.iTfcJ:(<^, ^@113 2tc4#lC^ffl^f:«ffci:LT. Ji^ u zi 0 A . /\7X«5 

Zx, /N*:fv'>ix, x:ty, ^ > ^ )l . !7 u rffy . ^ > ^ . >ii > . V 

x'^A. ;P'rxOA. :jfX^^7A., d v ^7 a , < U v '^7 a , x «y ;p , 

^U7 >^=ty(D^m»^{tmx\tcm(Dm'^ikf3^m\i ^n^. ^®si 32tnfnw 

irU>{kS«a, gft^U-^A, ^ffcS^mXJi::n^><Offl^ii:;&^^Sn§. 

[ 0 0 3 6 ] 

tti^X^. Sze<7) Phys i cs of Semiconducting Devices, S 2 IS , Wiley, N.Y.. 198K ^2 50 
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[ 0 0 3 7 ] 

a^a.-yh»«|S6»CjgLfc#igJI132©ffS«0. 05nin~10nni©«eHrtrfe* 

S 0 . 0 5 nii~ 1 nnT * * . 
[ 0 0 3 8 ] 

[ 0 0 3 9 ] 

*f6?g®*X^r-H ^OLEDtt . * V - h' X « 7 / - K © 1^ 1* n ^ g4 L T t,. T t> J: X 
j$3l«©±»c^tt ens i:*tASMT*5. »«lCgbTI.^-5®®$. j£g|5g 
ai?J:tS. iESemS^yy- K»c-r«Jl<!:*t«0!l6<JTife5*^ * 58 « -e O J: ^ 
CIS^$nSfccDT«/iV.. .^H^n5fBJt;&I«aiCft?¥LT. iS X « S 93 

©t^Ttld^TfeS e: <!:*J-e#S. »« * L TEL563e * T S « ^ IC « M^t ff S * n 

tlb fclS^fi$n*t,i. t>^5A>, il<^J: pp^j:^/^ XM^fCli, 3 3t ® ± 88 S « $ ft 
[ 0 0 4 0 ] 

7y - H 1 1 OH. -n&^LTEL|gJfe*«ig-rs«^JCtt. S^fSTt LTigBgji 
tt-f >i^C7A^iEfb% (110) . f > vC/AMi&i6fl:«, (IZO) 2tat^ft®T^S,5t, 

Ra:«[<t:Mi&©J:p/j:^]R6!t{kli»$7/-HiUT{^ffl-rs;i^:fcT$-2, 

. * V- h-«aS;frUT©*ELf83t*Sl^1-5ffli^©^^(c«. 7/-H©Siatttt^S 

tTier. 313. ^^?^:s^»*s*ftt&&ito-rv>rn©i»stt«iBfTt>ffifflr* t^iTt 

^i!:©i.»rn*Mcj;^Tf*s$n5. 7y-Ktt. ^ a o 7 ;t h u y 7 7 iS J; o t/x 

^->itr^zth-c^^. -z^^izfiic. mt&^&miJisfA. x it 5. a ^ usi tb i, rz to \z 

faos<£iifflT-5Wf;:7y-K*«#. ^©^ffift^^fST^-a-Tfeit^ 

[ 0 0 4 1 ] 

^lCiJg-efe*fcttT«&ti*t. ^ 1 (D^mElJL-y hiz. 7y- H 1 1 0 ittlit 

^AL. HTL'sOiE?LaA*(Eii-rs ^ t IC J: U , * X - H STOLED© B «, m ffi * 

(gT3ri±S©(c!giioC<h;itT-^S. HlLtffll,.5©»Cffaic#j^a: LT. *a#fi:m4 
720432^?3ai»|CS3«$nTV^*^;P7^.J>IK<t:^^. 3Ra#Km620807 

5^93ffliS(rlBm$nTV^sy7X'v|gJt7;i.;fD*-4?>^.jV-.Sori&5a®^t 
^7S>. «'-MTDATA(4.4'.4"-h ij X [(3-I^;i.7xx;P)7x^;i.7S y] K U 

y j:-)U7 i >)i)immni,t)i, c:ne.ici®sttsn/i(,». *si*ws6 4 2 3 4 2 9 

^lce«$tlTI,»*J;5»C.±ie©Sief3.-.;,K(Ci3i,.T(^ffl$n5pa!H-yh#i|S 

^«EL7^/W XlcWfflT-abS Ci*t«S$nTl^-5SiJ©f^t) 0©iE?LaA 
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4 














^ & . 


5? 


# 


Si 


^ ^ L T 
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[ 0 0 4 3 


] 






i: 0 » ^ 






8 


1 5 6 9 ^ 




IB 





g ? CO 



;u 7 



H7^>«, *St#ttm4720432^Rr;i^m506 
$nTl/i'5ck^)i5fSlS^=7^ >gP5J'^ 2fitil±^Wr'5'^>cOTfeS 

o HTLii> 5?#]KmH7a>{h:^#?comft:Xtig^i^T®fig-rs::t)&*T#^o 

[ 0 0 4 4 ] 

1. 1- f X (4->?-p- h U ;i/ 7 ^ / 7 X - 5/ i7 n + 1t > 
K I-b: X (4->?-p- h U 7 ^ y 7 X - ;P)-4-7 X X ^ □ '\ =^ it > 
4,4' X (v 7 X - ;P 7 ^ y ) ^ 7 K U 7 X - 

h*x(4-v/5P-;i/7 ^ y-2-^^;i/7x:z;u)-7x:^;^/^ > 

N.N.N-h U (p- h U >ll/) 7 ^ > 

4-(v -p- h u ;p 7 ^ y ) -4' -[4 -p- h u 7 ^ y )-x ^ u ;H x 5" ;p ^ > 

N.N.N* .N' -T- h 7 -P- h U ;i/-4, 4* - v 7 ^ y fc: 7 x ::: 

N,N,N* ,N' -7^ h ^ 7 X z:;P-4. 4' -i^ 7 ^ y tf 7 x - 

N.N.N* .N' -X h 7 -l--^- 7 '?-;P-4. 4* -x7^ye7xr:;i/ 

N.N.N' ,N' -X h ^ -2-:t 7 ^ ;i^-4, 4' -v75ye7x-;U 

N-7 X - A ;u A ;u 

' -fc: X [N-(l-:h 7 ^ ;i^)~N-7 X 7 ^ y 3 e 7 X - ;i/ 

• -t X [N-d--^- 7 ^;^)-N-(2-':h 7 ^;i')7 ^ y ] t' 7 X 

" -e X [N-(i-:f 7 ^ -N~7 X ^ ;p 7 ^ y ]-p-r5^ - 7 X - ;i/ 

' -tf X [N-(2-:f- 7 ^ ;i/)-N-7 X 7 ^ y ] H 7 x z: ;p 

• -e X [N-(3-7 -tr :^ 7 X - ;i/)-N-7 X - ;p 7 ^ y ] f 7 X - ;p 

-t* X [N-d-:^- 7 ^ -N-7 X - ;p 7 5 y ] :^ 7 u > 

• -b' X [N-(9-7 > h u ;i/)-N-7 X :r ;i/ 7 5 y ] e 7 x - ;p 

" -t X [N-(l-7 > h U ;U)-N-7 X :z;i/7 ^ y ]-p-:5^ - 7 x - ;l/ 

' -fc: X [N-(2-7 X :f > h U ;i/)-N-7 X 7 ^ y ] t: 7 X - ;U 

• -tf X [N-(8-7 ;i/ ;p 7 > X - ;i/)-N-7 X - 7 5 y ] t 7 X ;p 
' -t X [N-(2-e U - >/P)-N-7 X ;P 7 ^ y ] t: 7 X - 

• -fx [N-(2-:h 7 ir -;i/)-N-7 X -;U7 s y ] fcf 7 x - ;p 

• -t X [N-(2-^ U U - JU)-N-7 X - ;i/ 7 ^ y ] t: 7 X - ;i/ 

• -lfXtN-(l-3D;?^-jl/)-N-7x-;i/7^y]tf7x-;i/ 
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, . 5 - X [N- ( 1 -:^ :7 ^ ) -N- ^ - ; f/^/^J ^ ! ^ 7 x 7 S > 

Muwn^^^ 6 9 «y ^^^^ 

. ^«0 0/l 8 8 5 1 #^^^ 0 0 / 5 7 6 ^ h ^ * , 0. 0 1~ 

[0047] .^.^«™-h-HB©i± 



10 



30 



*ffltt*t«6n-CU.S*XhR^^^ttJ^^ 5 1 6 2 9 ^. ^^ 5 4 0 5 7 0 

^5 14 16 7 ^!!'nr5 5 r7 8 8 ^« ^ ^ 5 6 4 5 9 4 8 ^ , ^ ^ 5 6 

9^, ^^ 5 4 8 4 9 2 2 ^. [1^ 5 5 9 3 7 8 ^^^^^^3^^ 2 

8 3 8 2 3 ^. ^^5 7 5 5 9 9 9 ^.^^ 5 9 2 
,^« 5 9 3 5 7 2 l^&Z^l^^e 0 2 0 0 7 8 #f^aa«Hn 

;in e> ic I® « » s * • 

CO-1 : 7 )l' S.=.0 J 
CO-2 • ^ y ^ -5 A f X * + --^ ^ >• »J * ' ^ 

co-4: ti;^ (2-^^^^-8-=^^ -J / 7 h ) 7 ;i/ ~ - ^ 

CO-5: ^ >y'5A MJ X tg<l€.. 1^ ^ ^ 



( ; ( 13 ) I .) 2004-281371 A 2004.10.7 

CO-6 : 7 ;i/ ^ - A h U X (5- / + V >) (SiJ« . h U X ^;P-8-+ J ^) J v . 

h)7;PS-'>A(llI)] 
CO-7 : U ^ A + 5> > [ S'J « , (8-+ yOyyh)O^OA (I) ) 
CO-8 : ;y U A + > (S»J « . h U X (8- + / U / ^ h ) U A ( 1 1 1 ) ) 
CO-9 : V Jl/ 3 - 'i:; A + > (S'J « . x h ^ (8-+ y U y y h ) v □ - "^z A (I V) ) 
[ 0 0 5 0 ] 

^ffl^tTj^X httlSfCOiSiJoaSiiLT, ^m^nm 5 9 3 5 7 2 l^tClBm^nTt^^-SQ. 

lO-i;-(2-^7?;U)7> h ^-t>Rt;-^OiS^*C0J:'5;^j:7> h y±>m^i^. Mm^^ 
ms 1 2 1 0 2 9^(C|B®^nT0^-5vX5^UJU7U-U>K«tt:. Mt/JC2,2* ,2" -(1 
.3.5-7x-U>) h U x[l-7x - ;i/-lH-^ > xW ^ ^ 7 - CO 5 > X 7 V - ;HII io 

* ^ ^ n ^ . c n ^ \zm&\t^ tiu\^^ . o >^\t^^^^<DS^\z\t. * ;u /\* 7 - 

;HS ^ * 1# ^ ffl fct X h i: ?i ^ . 
[ 0 0 5 1 ] 

^rffi:^j:m)tttH-/t>htcli, 7 > h y ± > . y- h y ii > . ^ > > . ^'JU>. )V 

t: X ( 7 V - ;U ) :^ ^ y {c'^^W.n\Zl^ )\^ifs7.'^ )\^ {^^mi^^"^-^ . 
[ 0 0 5 2 ] 

* % W tlELZl - h <DETL^ ^ -r ^ (7) ffl ^ O (iSf S L ^MJ^ fi£ t4 ^Sf . 20 

:t^>'> (afi;8-4^y'jy-;PXtt8-tKP + >'*yu>) ^nitt:cD4^u-h*«i;ii) 

v V < K 1^ ^ ti CO fri ^ ^ L t a 0 p 

[ 0 0 5 3 ] 

^^i;x>si»#:. Ro:*a#fpm4 5 3 9 5 0 7^fciBa$nTt.^^&aass5s:a:^ii 

e ■»] # 6 n -6 • > X 7 7 - ;U S. h U 7 > ^ /i: ffl ;^ct m ^ i£ T ^ . 

[ 0 0 5 4 ] 

S £^ S T «^ -i) T ^'cj: . m N # g <Z) ^ «EL:i ZL v V \z s ;^ V - H 1 4 0 <i: ^ g4 30 
-r -5 J: ^ fCEIL^ IS frt § d <h d« b L ih -2) • EILtl. ETL'v O ^ ? S A S: (E ii b . 

;^ x - h jSoledcd E ii a jbe ^ {£ T $ it -5 S 5: <h 

tt»H» (<4. OeV) ^JB^^tl. ±IBOETLT » ^ • W«ELa - *y h H *3 1^ T tt , 

^ai-r'2)i:5tw. SiJ<?5Ma®?aA*J*4;0^Wffl<i:^j:^^^fefe^. 
[ 0 0 5 5 ] 

^3fe*7/-KO^^:<M>TS^-r^«^Htt. *^?gtC^li^n^*y-K®140 

3iL. ^ff^k^^tt^^-r-s, wffl&:^y-K*r»tt, fitt^HSc^s (<4. o 

eV) Xti^^*^trC<i:;&^^t.^. ^"^f^-h V - \^ Uf^ (r> \ m\Z . *H?#ft^4 8 8 5 2 
2 1 ^ ^ SI # ICia « $ n T ^ Mg : Ag& ^ (®^*^l-'2 0%) ^^tJfeCD;^^*^. gij 

co»ji/cj:as<o*y-K«jsfchLT, *r«s (««J, etd jc g l t ^ s m sseiljc. c: 

7 5 7 2 ^ 13 a S JClHit * nx ^ , LiF» S (C C n J: 0 J? I^AIS «: Kit X ^ <D * 

^c?)f^!i^0^^fflAci:;^y-Kt^3^^^^I•yh^bX, *g*$WF^5 0 5 9 8 6 1-^, I^^S 
0 5 9 8 6 2 mkXSn% ^ 1 4 0 7 6 3^§«aSHIBit$nX(.^'5feO;5^«^tf6n^;^^, 50 
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dti 6 c (s s « ^ n . 

[ 0 0 5 6 ] 

^ y - K € X fg 3t £ IHg t J® ^ t;: « . ^ ^ * v - H « S X a B « S ^ t? tt n 

[i ts. <b ti. . c<7)^orj.mm<r>m^. ^ s s < ^j: tt n «c ^. & *^ . xitmmmnmm 
it <^ t L < it c n m o m.-^ M 'S: & m b u n u . a ^ y - k tc t « 

*H#ttm488521 1#, *Bi|#Wm5247190#, *@!|fflFS570343 
6^. *S«#i^^5608287^. ^|4@#W^583739 1^, *a#K^5677 
572^, 3|4a#tf ^5776622^. *S1#tt^5776623^, *a^Wm57 
14838^, *H4tfflFm5969474^. ^ m ^ ^ 5 7 3 9 5 4 5 ^ . ^SlfffS 
598 1 306^, *a4#f^lS6 1 37223^. ^B^ftf^e 140763^, *ai# 10 
l^mei 72459^. J|ea#tt^6278236#. ^|ia4#Wm6284393^.JP 
3 2 3 4 9 6 3^Rt;gfe^#Wmi 0 7 6 3 6 8^ C#L<E«^nT *V-H« 

2 7 6 3 8 O^ROlgJcWttttWeiiBamo 7 3 2 8 6 8^?g«ffl#l::l2®©-<*S->^ H- 
[ 0 0 5 7 ] 

«-&(C<fcoTtt. 'i:^ S J5 D T . W tSELa n •> h WLEL t ETL^ . ^ ^ t M m m. <D m 

tt OLED^ Uifi-r-Sfc*. iXtt2£t±®llC*g»©H-/'«>hSr^3ni-rSCi:*«-C#, 03 

xA-fXtCCit^TH. *H#tfFai^iiPim2 0 0 2/0 0 2 5 4 1 9^. *H<# 

fFm5683823^, 1^^5503910^. 1^^5405709^, |^S52831 
82#, l>cW4fi^mi 187235^&t;igSl 182244^ ir|e«$nTl^-2.. 
[ 0 0 5 8 ] 

ifi±ix«E7Lii±i^Sffl-r-5ct*«-rt5. mA.it. *ai$rFtBKiiP8m2 0 0 2/ 30 

001 5 8 5 9^ Ciee$nTt^SJ:5lr. E?LElhMtt. U>3ti4^3t«^TA'f 
[ 0 0 5 9 ] 

t^^li. ^J^«. ^(4ffl4#WM6237529^?3SBStiaaSnTV^SJ;9lC, iS'V^;!/ 

(*a#i¥m5 2 9 4 8 7 0^). H:>-->'-K*^?.©^P«1 
m^m^m&m^^ (*B4$ttm5688551#. I^m5851709^&t;i^^60 
66357#) MytC'f>i7-:;x-yhffi (i|eB#«Fm6066357#) ^rffll^Tfr^C^ 

^1 t t? € ^. . 
[ 0 0 6 0 ] 

e <!: ^ <h- <0 OLEDx /N'-fXttS^i-R^/XttKlgtw^UT^SttSTj^-rfc*. S^Xtt7 

- , X u :^ y . -^^ y -i K > 7 ^l' * 'J ^ JB » <t; > 7 'J ± S & » » <k * . ;^ 7 x 50 
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-jKWT*-5. ^ xmRzf^mm t Lx . ^m^v^m e 2 2 e 8 9 0 nmmmiztim^ n 
n T ^ o 

[ 0 0 6 1 ] 

> if (on^. m^m»^<om^i^^i^<Di4^. x\t^^.mm^(om^. ^ ^msth l < 10 
[ II i& e»j ] 

[ 0 0 6 2 ] 

CFx: 7;P:tn*-3j^>a^(icl ;I T0± »CjE?LaAS«:J^fiJc-r*ISICfi£ffl 20 
NPB: N. -V ( ::h 7 5^ U- ) -N. N' - v 7 x :z > v v > ; # ^ ELa - h O 

AIq:h 'JX{8-t Hn + x^^F / U >)7;P^-^7A(!II) : W SELOL - y h(D«?fi&j3ll 

-TCNQ : 2, 3, 5. 6-x h 7 7;i/:tP-7.7,8, 8-x h7>'7/ + /x;?C^^> ; aJg:i-'y h 

Li: 9-0 Ik ; 33^:1::^^ hCDnMH-7'h^*8SS:J^fi£-r^K^tCnSH-/t>h<i:L 
Tfig ffl 30 
Ug: kgi^m it 10 :0. ^(D if ^ y 0 : ffi ; Ay - KSrJ^figf^lSJCfiEffl 

[ 0 0 6 3 ] 

43 (/i T B it . 

[ 0 0 6 4 ] 
tSJ 1 iU^moiEb : tfc feiega ) 

Sr fiEffl t T . mmiiomnm $ L ^IP ^ l . l inin£JlT<^ ^ 7XSfiS:ifc}tUT^jlSIL 

fco ITOO $ ^^ ^ 4 2 nmT $) 0 , I TO (7> v - h g fei *U 6 8 Q / □ T ^ o T . ^ <?) 40 

I TO® im{t^zfyX-^xmmLx^m^m^7y-\^tLxiKmmmvtzo ^n\^^ts.\io 

m±\Z. RPy ^ X V jag ^ > A TCHF, ;^ X ^ ^i^^ ^ -fr ^ ;i (h H J: 0 . HIL<hLT;P$ 
1 nin(DCFxl*(*«^?-ti-fco ^fcl^T. »«*«^^if-?'l'>Al^lc:^2ILT, KS«±fC 
^cOtef'^TiDl^f^if^lt/io TI2<^1^, *«J10-*Torr(0»^TTllD^2i^-h)&^6# 

(l)NPB:<>^ 6 -5 ^ 7 5 nmOHTL 

{2)Alq7&> & -5 $ 6 0 nmCOETL (S^g^ LTfef^ffl) 
(3)Mg:Ag;!i^ 6 -5 /i S *U 2 1 0 nmO) ;^ V - K 
[ 0 0 6 5 ] 



I ) 



( 16 ) 



) 2004-281571 A 2004. 10.7 



10 



20 



JCi^iSL/c. ;^«iS«lT0/CFx/NPB(75)/Alq(60)/Mg:Agi:^7r.T^. 

2 Oo.A/cD.'&«-roC7 . 3 V<OiK»,mffi<£SUfc. ^C0WK«4 9 5 

[ 0 0 6 7 ] 

[ 0 0 6 8 ] 

(1) NPB*^ T^t iP S 9 0 nm® HTL 

(2) Alq*» 6 54 5 J? S 3 0 nmOETL ( 7t S t b T fc ffl ) 

[NfB(90niii)/Alq(30niD), ELli:^*. SlELa:^-yh* 

(3) Alq*;^M'1.2^«?«®Li*H-^bT/.tS»S3 On.<^n^F-y^W 

(4) NPB* h 6 % <^F. -TCNQ^ K - b T & * J? ^ 6 0 n«0 P ^ ^' « 
[Li H-:^SAlq(3Qni.)/F,-TCNQF-ySNPB(60noi)A^m 1 « ^ i - K ^ « 3 

(5) NPB*^ ^ & -2) jP ^ 3 0 nm© HTL 

(6) Alq*^ ^ ^-5^* 3 0 nm® LEL 

(7) Alq*;^ h»Cl.2fl:S%®Li^ H-ybTfj5IP^f 3 On»®ETL^ ' 
[NPB(30niD)/Alq(30nin)/Alq:Li(30nm). EL2<!:^S. ^ 2 ELO. _ h 4r ^ BK J 

(8) Mg:Ag*^ e;5:i>)P^*?I 2 1 0 nm® * 7 - H 

C^mbfc. ^^bfcT/WX«iE£lTO/CF./ELl/Alq:Li(30n.)/NPB:F,-TCNQ(60n«)/EL2 
/Mg: Agi: ^ ^ T ^ « 

^CO^^l- H^OLEDtt. 2 OiA/c<»'*aE-r<DtC 1 4. 3 V © K » « E «: S b . ^ © 
fflSttl 1 6 6cd/«'. Sfc-&©»S2fl^t±^ 5.. Bcd/Ai. 05 1 J:0 2fSS«iai<fe 

e, -e * -5 . 3 0 0 Kr^TKf^m. KSimffitt 5 o ±# bfc. 

[ 0 0 7 1 ] 

T^T^M^OLED*. 0!l2i:ll»Ciaf^bfc*^, fib, h <Dl^ h ZfM 

AloHtF.-TCNQK-T'SNPBi t © M IC » $ 2 nm© PbO* E S b . 

'^V;,V-FST/WX«lit&ITO/CF./ELl/Alq:Li(30n.)/PbO(2n,.)/NPB:F.-TCNQ(60nB 

)/EL2/Mg:Agt SS^T-S . 

^C©*^lr-H«OLEDa. 2 0 mA/cm' ^ «t T © 1 2 . 6 V © ffi ft fl E S S b . ^ © 
WSttl 1 7 7cd/«'. $^c^©»KX4^a*?) 5. 9cd/At, 01) 1 J; 0 =b 2 fg g K » < ^ 
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40 
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L(r>m\Z. JP ^ 2 nmCOPbO* ^ ^ M "S: W X L tz t \z ^ ^ h (O 1: h ^ . 

[ 0 0 7 3 ] 

Alqg <hF4-TCNQH - ^^NPBl t(Df^\ZW^'^ 4 nmCD Sb, 0* S: E g L ^ . 

**X^r - K^5='A-f ITO/CFx/ELl/Alq:Li (30nm)/Sb, 0* (4nin) /NPB : F* -TCNQ(60 

nin)/EL2/Mg:Ag«h ^ ^ f ^5 . 
[ 0 0 7 4 ] 

Z.<Dti Ts^ - KiC OLEDJi . 2 0 mA/cm' *§Sr<OiC13V<7)ffiftajBE£SUfc. 

1 18 4 cd/m' , Sfc-?-0»gEJ)!i$«*?j5. 9 cd/At . «»llct»9t)2»iga!iS<;iS:o/i io 

o m^nfA\zn'r ^n&^M'^m ^ \z7r^'t . soo^Ki&f^s, )sg[ti*9i5%ig;TUit 

. l!jf^^PB^I;:^-r'5mjE^{t;«:04tI^'r, ffiSimJEti. 3 0 0^Mi(if^^Tt)S*W«I 

m\z. iP ^ 4 nmO Sb,Os*^fttt#®@^jfAbfec:i:Hci:^fe<^)T*^* 
[ 0 0 7 5 ] 

w 5 ( % ^ gy ) 

* 7. - K 3S;0LED& . m 2 t n m \Z UV^ \^ tztiU fiL, ^KaSa.-yh<^LiK-yS 
Alql F4 -TCNQ H 7" S NPBg <h <7) F^l JP $ 0 . 5 nmO Ag^ 12 S b . 

- HiCxAWX^ffijg $ ITO/CFx/ELl/Alq:Li (30nm)/Ag(0. 5nin)/NPB:Fi -TCNQ(60n 
in)/EL2/Mg : Ag<h ^ ^ T ^ • 20 
[ 0 0 7 6 ] 

Z.<Dti Ts^ - K ^OLEDt^ . 2 0 DiA/cm' ^Wtt(D\Zl2, 7V(0KI(jaEE<£:ML/to^O 
»Sfr± 112 1 cd/m*, ^tc't <DmA^m\tm ^ . 6cd/A<h. «SJl<fc0fc2{&gSS<J^J: 
ofc. ftf^BtrelJC^I-^lSgMS^SSfC^To 3 0 0^rBli!jf^^> )EiSfi*lJ15%<aT 
Lfc. SifP^M(i«T'&«E^{k*ia4t;:*-r. ffii&aEEfrA. SOO^Fell&f^^T'fcS* 

t O ftl , » $ 0 . 5 nin<7) Ag^ SttSfSS^rJfAL^S: t\Z^^ h<Ol: $> ^ . 
[ 0 0 7 7 ] 

±IB(^^j6S4?y *!SS ?g H J: -5 * X - K S:OLED«iS ^ Sffl T ^ C <h cfc 0 , S£ * M 
OLED(h j± L T S ^ H iij S S ^ ^ 7^/^* ^ t ft ^ ;i (h ^ 0a H 1" ^ O T ^ o ^ fc. 1^- 30 

S! CD OLED^: it L T ^» II :^ (/^ ffilf^ # ^ 7:1^' S 3g L t# -5 o Sif^'I'l-l^. 8^:3. 

[ S ® CO tt ¥ ^i: Ui ] 
[ 0 0 7 8 ] 

[01] ffi W SlELo. -^yh&^b, (D^ W ^ELZL z: h F«1 Ic 3 iB :i - :y h S: ^ T 
> * ^ ^ J: -5 * X - H SCOLEDSr^-r BS St»f S 0 T * ^ • 

[0 2] * ^ 0^ ct -5 ;^ X - K ^OLEDfC is T W ffl ?i . nSK-yhW«S. ^ffilfi. 

[0 3] 2 0 fflA/cm' (D-^KI&lifiSSg^T , ^ S T SJ ^ * tl fc , * ^ M cfc ^ x / W X & 40 

[0 4] 2 0 mA/cm' (?)-SiLfijSSStffiST . ^STSS^^nfc, *|8g9tlJ:^*X^r-H 
it OLEDS c;it^fflxA'fXli:PliTi&fP^F0lH>tfr^ffiftmE^S^'ri^57T&So 
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(72)SM« U7>-vx> UY:t 

7/U*^mS. -a.-3-i7 1 4 6 2 0. D^xX^-, i:7'J>h'?u/K K^^^ 6 

7^^)tl^^m. 1 4 5 8 0, ^7x^7.^^-, ;UV- H^-Y:/ 1175 

7/U:^^^H, 1 4 5 8 0, ^x.rfTs^-. ^>hV- '?x-f 13 

6 

(72)^B^^ ^> i$^yU:x. 

7>CU*'&*a, -i-3-ij7 1 4 6 2 5, D^xX^-, /^-i^ U-> 176 
F:$^-A(##) 3K007 AB03 AB04 AB05 ABll AB18 DA06 DB03 
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